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CAACTTCCGTGCACAACACCCACCACCACT -= -AAGGCCACCACCACI’ AAGCCCACCACCACTAAGCCAACTACCACGCAACTTCCGTGCACAACACCCACCA
fQ'Em P C ' T T P T T T Bk AT T TEHREP T T THEP T T T QEMP C T T P T

CAACTTCCGTgCACAACACCCACCACCACTAAGG%CACCACCACGAAGCCCACCACCACTAAAGiCACCACCACTAAGGiCACCACCACTAAGCCCACCACCACTAAGCAAACTACCACGCAACTTCCGTECACAACACCCACCA
CAACTTCCGTgCACAACACCCACCACCACTAAGG%CACCACCACGAAGCCCACCACCACTAAAG%CACCACCACTAAGCCCACCACCACTAAGCCCACCACCACTAAGCAAACTACCACGCAACTTCCGTECACAACACCCACCA
CAACTTCCGTgCACAACACCCACCACCACTAAGG%CACCACCACGAAGCCCACCACCACTAAAGgCACCACCACTAAGGgCACCACCACTAAGCCCACCACCACTAAGCCCACTACCACGCAACTTCCGTECACAACACCCACCA
CAACTTCCGTgCACAACACCCACCACCACTAAGG%CACCACCACGAAGCCCACCACCACTAAAG%CACCACCACTAAGGgCACCACCACTAAGCCCACCACCACTAAGCAAACTACCACGCAACTTCCGTECACAACACCCACCA
CAACTTCCGTgCACAACACCCACCACCACTAAGG%CACCACCACGAAGCCCACCACCACTAAAG%CACCACCACTAAGG%CACCACCACTAAGCCCACCACCACTAAGCAAACTACCACGCAACTTCCGTECACAACACCCACCA
CAACTTCCGTgCACAACACCCACCACCACTAAGGCCACCACCACGAAGCCCACCACCACTAAAGCCACCACCACTAAGGCCACCACCACTAAGCCCACCACCACTAAGCAAACTACCACGCAACTTCCGTECACAACACCCACCA
CAACTTCCGTgCACAACACCCACCACCACTAAGG%CACCACCACGAAGCCCACCACCACTAAAG%CACCACCACTAAGG%CACCACCACTAAGCCCACCACCACTAAGCAAACTACCACGCAACTTCCGTECACAACACCCACCA
CAACTTCCGTgCACAACACCCACCACCACTAAGG%CACCACCACGAAGCCCACCACCACTAAAGgCACCACCACTAAGG%CACCACCACTAAGCCCACCACCACTAAGCAAACTACCACGCAACTTCCGTECACAACACCCACCA
CAACTTCCGT%CACAACACCCACCACCACTAAGGSCACCACCACGAAGCCCACCACCACTAAAGSCACCACCACTAAGG%CACCACCACTAAGCCCACCACCACTAAGCAAACTACCACGCAACTTCCGTECACAACACCCACCA
CAACTTCCGTgCACAACACCCACCACCACTAAGG&CACCACCACGAAGCCCACCACCACTAAAG&CACCACCACTAAGGSCACCACCACTAAGCCCACCACCACTAAGCAAACTACCACGCAACTTCCGTECACAACACCCACCA

CAACTTCCGT gCACAACACCCACCACCACI’ AAGG%CACCACCACGAAGCCCACCACCACI’ AAAG%CACCACCACI’ AAGGCACACCACCACI' AAGCCCACCACCACTAAGCAAACTACCACGCAACT TCCGTH ECACAACACCCACCA
‘QEmP C T T P T T TEHREA T T THEHEP T T THKEA T T TEREA T T TEHEP T T TEHKREQ T T T QEMP C T T P T

CAACTTCCGTGCACAACA================-=-—--~- oo CCCACCACCACTAAGCAAATTACCACGCAACT TCCGTGCACAACACCCACCA
fo'mmm P C T T P T T THKREQEET T QEMmP C T T P T
CAACTTCCGTGCACAACACCCACCACCACT -- = -=AAGGCCACCACCACTAAGCCCACCACCACTAAGCCAACTACCACGCAACT TCCGTGCACAACACCCACCA
fQEm P C'T T P T T T-- --lKE A
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CCACTAAGCCCACCACCACTAAGCCCACCACCACTAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCC
AT A T A A A LT CC BT GO A A A LA AL A TG CCA AL A GG CCCACCACCACGAAGCCCACCACCAC TAAGCCCACCACCACGAAGCCCACCACCACCAAGCCCACCACCACGAAGCC
AT G A T A LA A LT CC BT LA A A LA A A TG C AL AL A A G L LA CACCACGAAGCCCACCACCAC TAAGCCCACCACCACGAAGCCCACCACCACCAAGCCCACCACCACGAAGCC
AT G A LT A A A LT BT LA A A LA AL A T A G CC AL AL CA ARG L L CACCACCACBAAGCCCACCACCAC TAAGCCCACCACCACGAAGCCCACCACCACCAAGCCCACCACCACGAAGCC
AT G A LT A A A LT CCB T LA A A C AL AL A LA G LA CACCA ARG L LA CACCACGAAGCCCACCACCAC TAAGCCCACCACCACGAAGCCCACCACCACCAAGCCCACCACCACGAAGCC
AT G A LT AL AL A LT CCB T LA A A LA LA A TG LA CACCA ARG CCCACCACCACGAAGCCCACCACCAC TAAGCCCACCACCACGAAGCCCACCACCACCAAGCCCACCACCACGAAGCC
AT G A LT AL A A LT CC B T GC A A AL C AL AL LA TG L AL CACCACBAAGCCCACCACCACGAAGCCCACCACCAC TAAGCCCACCACCACGAAGCCCACCACCACCAAGCCCACCACCACGAAGCC
AT G A T AL CA LA LT CCB T LA A AL C AL AL LA LA G LA CACCAC ARG L L CACCACCACGAAGCCCACCACCAC TAAGCCCACCACCACGAAGCCCACCACCACCAAGCCCACCACCACGAAGCC
AT G A LT AL AL A LT CC BT LA A A AL AL C AL T G AL CACCA A G CCACCACCACGAAGCCCACCACCAC TAAGCCCACCACCACGAAGCCCACCACCACCAAGCCCACCACCACGAAGCC
AT A T AL A A LT CCB T LA A A C A AL LA LA G LA AL LA ARG CCCACCACCAC ARG CCCACCACCAC TAAGCCCACCACCACGAAGCCCACCACCACCAAGCCCACCACCACGAAGCC
AT A T A LA A LT CC BT LA A A AL CA LA T G LA CACCA A G C L CACCACCAC ARG CCCACCACCAC TAAGCCCACCACCACBAAGCCCACCACCACCAAGCCCACCACCACGAAGCC

CCACTAAGCAAACTACCACGCAACTTCCGTGCACAACACCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACCAAGCCCACCACCACGAAGCC
T TEREQ T T T QmEmP C T T P T T THEP T T THEHEP T T THEP T T THEHEP T T THEHEP T T THEHEP T T T HEP

- -AAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACTAAGCCCACCACCACGAAGCC

-BKE P T T THEEP T T TEEP T T THEHEP T T TEHEP T T TEHEP T T TEEP T T T HE P
CCACTAAGCCCACCACCACTAAGCCCACCACCACTAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCC
T TEREP T T TEHEP T T TEHEP T T TEEP T T TEHEP T T TEHEP T T TEEP T T TEHEP T T TEEP T T THEP
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* AAGCCCACCACCACGAAGCCAACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACCAAGCCCACCACCACGAAGCCAACCACCACG
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CACCACCACT ===AAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACG
T T T -EKE P T T THEHEP T T TEHEP T T TEHEP T T THEHEP T T TEHEP T T T
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CACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACG

—-—AAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACG

CACCACCACT--==================—=c--oooo- --
ST T T

CACCACCACT-====-=====-=-=-=-—-—-————-——-—~- —------AAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACG
CACCACCACT- AAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACG
CACCACCACT AAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACG
CACCACCACT==============-====-=—=—==——=---——- ====-=--AAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACG
CACCACCACT AAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACG
CACCACCACT ===============-==—=——————————— - - ---AAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACG
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CACCACCACC - AAGCCCACCACCACGAAGCCAACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACCAAGCCCACCACCACGAAGCCAACCACCACG

TR - - -~~~ == - === = === === === === BKE P T T TEKEP T T THEEP T T THKMP T T THEKEP T T THKNP T T THEP T T T
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AAGC('ZAACCACCAC'i'AAGCCCACC/'\CCACGAAGC('ZCACCACCAC'i'AAGCCCACCACCACGAAGC('ZCACCACCAC'i'AAGCCCACC/'\CCACTAAGCéCACCACCAC('EAAGCCCACC/'\CCACTAAGCC'CACCACACC'i'AAGCCGTg('I
AL A A A A A A A G LA A LA A G A A A A G LA LA AL TG CCCACCACCACBAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACACCTAAGCCGTGE
A A LA A A A A A G A A LA T A G AL A A A G AL AL AL TG CCCACCACCACBAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACACCTAAGCCGTGE
AL CA LA A A A A A G AL AL LA A G AL AL A A G L LA CACCAC T ARG CCCACCACCACBAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACACCTAAGCCGTGE
AAGCCCACCACCACFAAGCCCACCACCACGAAGCCCACCACCACFAAGCCCACCACCACGAAGCCCATCACCACFAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACFAAGCCCACCACACCFAAGCCGTgC

AAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCA
—

AAGCCCACCACCACTAAGCCCACCACACCT, AAGCCGTCC-EC
Bk P T T THEEP T T P HKEP

AAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACTAAGCCCACCACACCT, AAGCCGTgC
BKE P T T TEHREP T T THEHEP T T THEHEP T T THKEP T T TEHEP T T TEHEP T T TEHEP T T THEHEP T T P HEP

AAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACT -~

AAGCCCACCACCACTAAGCCCACCACACCTAAGCCGTEC
AAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAAGgCACCACCACTAATCCCACCACCACGAAGG%CACCACCACTAAGCCCACCACACCTAAGCCGT%C
AAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAAGgCACCACCACTAATCCCACCACCACGAAGG%CACCACCACTAAGCCCACCACACCTAAGCCGTgC
AAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAAGCCACCACCACTAATCCCACCACCACGAAGGCCACCACCACTAAGCCCACCACACCTAAGCCGTgC
AAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAAGgCACCACCACTAATCCCACCACCACGAAGG%CACCACCACTAAGCCCACCACACCTAAGCCGT%C
AAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACACCTAAGCCGT%C

AAGCCAACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACACCTAAGCCGTGC
B P T T TEEP T T TEHEP T T TEHEP T T TEHEP T T TEHEP T T TEEP T T TEEP T T TEHEP T T P EEP C



110 120
EG15 ACTACTTGTGCGCCACCCACACAACAATCTACCACGCAACCTCCATGCACGACATCTAAGCCCACCACACCTAAGCAAACTACCACGCAACTTCCGTGCACAACACCCACCACCACTAAGGCCAC
framelT T C A P P TIQUQ S T TIiQ P P C/T T SEEP T T PEEQ T T T QEMP C T T P T T THEA'T
EG16 ACTACTTGTGCGCCACCCACACAACGATCTACCACGCAACCTCCATGCACGACATCTAAGCCCACCACACCTAAGCAAACTACCACGCAACTTCCGTGCACAACACCCACCACCACTAAGGCCAC
framelT T C AP P T QERES T T Q P P C'T T SEHEP T T PEEQ T T T QNP C T T P T T THEA T
EG25 ACTACTTGTGCGCCACCCACACAACAATCTACCACGCAACCTCCATGCACGACATCTAAGCCCACCACACCTAAGCAAACTACCACGCAACTTCCGTGCACAACACCCACCACCACTAAGGCCAC
framelT T C A P P TIQ Q S T TIiQ P P C /T T S HEEP T T PEEQ T T T QEMP C T T P T T THEA'T
EG28 ACTACTTGTGCGCCACCCACACAACAATCTACCACGCAACCTCCATGCACGACATCTAAGCCCACCACACCTAAGCAAACTACCACGCAACTTCCGTGCACAACACCCACCACCACTAAGGCCAC
framelT T C A P P TIQUQ S T TIiQ P P C/T T S HEEP T T PEEQ T T T QEMP C T T P T T THEA'T
EG33a ACTACTTGTGCGCCACCCACACAACAATCTACCACGCAACCTCCATGCACGACATCTAAGCCCACCACACCTAAGCAAACTACCACGCAACTTCCGTGCACAACACCCACCACCACTAAGGCCAC
Frame 1 INTETENCITA C T T SsEmEeP T T PEKEQ T T T QEHMP C T T P T T THEA T
EG33c ACTACTTGTGCGCCACCCACACAACAATCTACCACGCAACCTCCATGCACGACATCTAAGCCCACCACACCTAAGCAAACTACCACGCAACTTCCGTGCACAACACCCACCACCACTAAGGCCAC
framelT T C A P P TIQ Q S T TIiQ P P C/ T T S EEP T T PEEQ T T T QEMP C T T P T T THKEA'T
EG34 ACTACTTGTGCGCCACCCACACAACAATCTACCACGCAACCTCCATGCACGACATCTAAGCCCACCACACCTAAGCAAACTACCACGCAACTTCCGTGCACAACACCCACCACCACTAAGGCCAC
framelT T C A P P TIQUQ S T TIiQ P P C/T T SEEP T T PEEQ T T T QEMP C T T P T T THEA'T
EG55 ACTACTTGTGCGCCACCCACACAACAATCTACCACGCAACCTCCATGCACGACATCTAAGCCCACCACACCTAAGCAAACTACCACGCAACTTCCGTGCACAACACCCACCACCACTAAGGCCAC
framelT T C AP P TIQ'Q S T T Q P P C'T T SEEP T T PEHEQ T T T QNP C T T P T T THEA'T
EG59 ACTACTTGTGCGCCACCCACACAACAATCTACCACGCAACCTCCATGCACGACATCTAAGCCCACCACACCTAAGCAAACTACCACGCAACTTCCGTGCACAACACCCACCACCACTAAGGCCAC
framelT T C A P P TIQ Q S T TiQ P P C /T T S HEEP T T PEEQ T T T QEMP?P C T T P T T THA'T
EG74 ACTACTTGTGCGCCACCCACACAACAATCTACCACGCAACCTCCATGCACGACATCTAAGCCCACCACACCTAAGCAAACTACCACGCAACTTCCGTGCACAACACCCACCACCACTAAGGCC%
Frame 1 ¢ A P P TIQQ s T TiQ P P C T T P T T T HKE A
130 150 160 170 210 220 230
EG15 CACCACGAAGCCCACCACCACT——-
Frame | T RSP - -

AAGCCCACCACCA
-Bgm P T T

EG16 CACCACT -AAGSCCACCACCA
Frame TR = = = = = = = = = = = == == e oo N SSSS———M——_————— =P/ AR
EG25 CACCACGAAGCCCACCACCACT - -=------------ - - - mmmmmmmmmm— - AAAGCCACCACCACTAAGGCCACCACCACT —————————————————————————————— AAGCCCACCACCA
Frame | IR M P TR TR - — — — ——— — — - - -- CTT T EKE AT T T e mm P T T

EG28 CACCACGAAGCCCACCACCACTAAAGCCACCACCACT ———AAGGCCACCACCACTAAGCCCACCACCACTAAGCAAACTACCACGCAACTTCCGTECACAACACCCACCACCA
T TEKW P T T THEKE A T T T K T T T ERE P T T TEREQ T T T Q HEN P T T P T T

Frame 1 -

EG33a CACCACT --- -- AAGCCCACCACCA
P i = = = = = = = = = = = = = o oo BKm P T T
EG33c CACCACTAAGCCCACCACCACTAAGCAAACTACCACGCAACTTCCGTGCACAACACCCACCACCACTAAGCCCACCACCACG--=-=-=-=--=--—------—---—-—-—-—--—-—-—-—-—-- AAGCCCACCACCA
o T TERE P T T THEREQ T T T QNEEP C T T P T T THEREmP T T T -ERE P T T
EG34 CACCACT - === == == == == == ==& o o oo -AAGCCCACCACCA
e T = = = = = = = = = = = = oo BKm P T T
EG55 CACCACGAAGCCCACCACCACT-=-===-===--==--————————— -~ - - AAAGCCACCACCACTAAGGCCACCACCACT -=--==--===-—==-————————————_ AAGCCCACCACCA
Frame 1A MR P - - -- ---ERE A ST OTTOKE AT T - -ERE OPT T
EG59 CACCACGAAGCCCACCACCACT-- -- ---AAAGCCACCACCACTAAGGCCACCACCACT - -AAGCCCACCACCA
Frame 1A R P - -- - - WS A T TR AT T - -ERE P T T
EG74 CACCACKAAGCCCACCACCACT-- -- ———AAAGCCACCACCACTAAGGCCACCACCACT— -AAGCCCACCACCA
Frame 1A T R P S - - - - m - — - m o — oo I BKm P T T

?ﬂie1CTAAGCAAA?#ACCACGCAﬁ%TTMCGTgéﬁEAACRCCCA?ZACCACTAAGCCCACCACCﬂzGAAGCCCA%%ACCACGAA%ECCACCACCACTAAGCCCA?%ACCACGAAGCCCACCACC?%CAAG
?g;e1CTAAGCCMACTACCACKw?ECTTACKTgCACRAAACCYACCAGCACTAARCCCACCACCACTAAGCCCACCACCACGAAGCCTACSQ?EACTAAGCCCACCACCACTAAGCCCACCACCACYAAG
?gﬁe1CTAAGCAAACTACCACGCAACTTCCGTgCACAACACCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACCAAG
?ﬂﬁe1CTAAGCAAACTACCACGCAACTTCCGTgCACAACACCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACAAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACCAAG
?gﬁ;1CTAAGCAAACTACCACGCAACTTCCGTgCACAACACCCACCACCACT ——————————————————————————————————————————————————————————————————————————————
?iﬁé1CGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACCAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACCAAGCCCACCACCACGAAGCCCACCACCACTAAG
?ﬁﬁe1CTAAGCAAACTACCACGCAACTTCCGTgCACAACACCCACCACCACT
?ﬁﬁe1CTAAGCAAACTACCACGCAACTTCCGTgCACAACACCCACCACCACTAAGCAAACTACCACGCAACTTCCGTgCACAACACCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAG
EG59 CTAAGCAAACTACCACGCAACTTCCGTGCACAACACCCACCACCACTAAGCAAACTACCACGCAACTTCCGTGCACAACACCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACG---

Frame 1 C C e
EG74 CTAAGCAAACTACCACGCARCTTMCGTGCACAAMACCCACCACCACTAAGCAAACTACCACGNIARCTTMCGTGCACAAMACCCACCACCACTAAGCCCACCACCACKAAGCCCACCACCACGAAG
Frame1_ C C

380 3% 410 420 430 450 470 4% 500
EG15 CCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCAC
framel P T T T EKE P T T THEKEP T T THEEP T T THEHEP T T THEHEP T T THEHEP T T THEHEP T T T7THEP T
EG16 CCCACCACCACG- - === === - - - - oo oo o o o o o o o o o o o o o o o o o o oo o——-——------ AAGCCCACCACCACTAAGCCCACCASCACGAAGCCCAC
Frame 1 IR - - - - - - - - - - - m - - m - mC - o m oo oo m oo o oo ————-—-—-------

EG25 CCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCAC
feamelPT T T BKE P T T T HEKEP T T THEKEMP T T THEBKEP T T THEEP T T THEP T T THEEP T T THEP T
EG28 CCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACT
Frame!P T T T BKE P T T THEKEP T T THEEP T T T
EG33a
Frame 1
EG33c CCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCAC
feamelPT T T BKE P T T T HEKEP T T THEKEP T T T EKEP T T THEEP T T THEEP T T THEEP T T THBEP T
EG34 -
Framel-=--=-=-=-=--=---=----
EG55 CCCACCACCACT---
Frame 1P - - - - - - - - - - - - - - - s - s o oo oo o o o e o o — - —-—-----------—

AAGCCCACCACCACGAAGCCCACCACCACGAAGCCCAC

EG74 CCCACCACCACT---
Fram e B T = = = = = = = = = = = = = = = = = = o o e e oo
570 580 590 610 620
AAGCCCACCACCACGAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCACGAAGCCCACCACCA
BKE P T T T EKm P T T T HERmP T T THEKEP T T T EKEP T T

510 520 530

EG15 CACCACTAAGCCCACCACCACGAAGCCCACCACCACT-
Frame | ETT UMK P OTOOTOOT O P T T T - - - s s s s s s o s
EG16 CACCACTAAGCCCACCACCACGAAGCCCACCACCACK--------------- AAGCCCACCACCACTAAGCCCACCACCACKAAGCCCACCACCACTAAGCCCACCACCACGAAGCCCACCACCA
Frame 1 ST R P TP T e - - - - - -Bkm P T T THEREP T T THEEP T T THEHEP T T THEHEP T T
EG25 CACCACTAAGCCCACCACCACGAAGCCCACCACCACT-----
Frame 1 - --
EG28 CACCACTAAGCCCACCACCACGAAGCCCACCACCACT-----
Frame | EETT UMK P TR P T T - ---
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CCCACA - TGCAAAACTGAGCCACCCACATGCAAAACTGAGCCACCCACATGCAAAACTGAGCCACCC
P - C EENTT'EEE P P OTH C EEECTEEE P P OTH C EEECTOEEE P P

CCCACA

-TGCAAAACTGAGCCACCCACATGCAAAACTGAGCCACCCACATGCAAAACTGAGCCACCC
- C C C HEN T HEE P P

CCCACA- -TGCAAAACTGAGCCACCCACATGCAAAACTGAGCCACCCACATGCAAAACTGAGCCACCC
P - C C C HEN T HEE P P
CCCACA ~TGCAAAACTGAGCCACCCACATGCAAAACTGAGCCACCCACATGCAAAACTGAGCCACCC
PR - - C HEN T EEE P P OTC C HENCT EEE P P OT. C HEN T HEE P P
CCCACA-

- TGCAAAACTGAGCCACCCACATGCAAAACTGAGCCACCCACATGCAAAACTGAGCCACCC
- C HEN T EEE P P OTO C HEN T HEN P P OT: C HEN T HEN P P

n

N

n

>

N

>
I

-TGCAAAACTGAGCCACCCACATGCAAAACTGAGCCACCCACATGCAAAACTGAGCCACCC
- C HEN T EEE P P T  C HEN T HEN P P T C HEN T HENP P

CCCACATGCAAAACTGAGCCACCCACATGCAAAACTGAGCCACCCACATGCAGAACTGAGCCACCCACATGCAAAACTGAGCCACCC
C c C T




sgs4-CG12181

sgs4_EG15_finrev
sgs4_EG16_finrev
sgs4_EG25_finrev
sgs4_EG28_finrev
sgs4_EG33_finrev
sgs4_EG34_finrev
sgs4_EG36_finrev
sgs4_EG44_finrev
sgs4_EG55_finrev
sgs4_EG59_finrev
sgs4_EG74 finrev
sgs4_Z1395_finrev
sgs4_71420_finrev

sgs4-CG12181

sgs4_EG15_finrev
sgs4_EG16_finrev
sgs4_EG25_finrev
sgs4_EG28_finrev
sgs4_EG33_finrev
sgs4_EG34._finrev
sgs4_EG36_finrev
sgs4_EG44_finrev
sgs4_EG55_finrev
sgs4_EG59_finrev
sgs4_EG74 finrev
sgs4_Z1395_finrev
sgs4_71420_finrev

sgs4-CG12181

sgs4_EG15_finrev
sgs4_EG16_finrev
sgs4_EG25_finrev
sgs4_EG28_finrev
sgs4_EG33_finrev
sgs4_EG34._finrev
sgs4_EG36_finrev
sgs4_EG44_finrev
sgs4_EG55_finrev
sgs4_EG59_finrev
sgs4_EG74 finrev
sgs4_Z1395_finrev
sgs4_71420_finrev

sgs4-CG12181

sgs4_EG15_finrev
sgs4_EG16_finrev
sgs4_EG25_finrev
sgs4_EG28_finrev
sgs4_EG33_finrev
sgs4_EG34._finrev
sgs4_EG36_finrev
sgs4_EG44_finrev
sgs4_EG55_finrev
sgs4_EG59_finrev
sgs4_EG74 finrev
sgs4_Z1395_finrev
sgs4_71420_finrev

sgs4-CG12181

sgs4_EG15_finrev
sgs4_EG16_finrev
sgs4_EG25_finrev
sgs4_EG28_finrev
sgs4_EG33_finrev
sgs4_EG34._finrev
sgs4_EG36_finrev
sgs4_EG44_finrev
sgs4_EG55_finrev
sgs4_EG59_finrev
sgs4_EG74 finrev
sgs4_Z1395_finrev
sgs4_71420_finrev

sgs4-CG12181

sgs4_EG15_finrev
sgs4_EG16_finrev
sgs4_EG25_finrev
sgs4_EG28_finrev
sgs4_EG33_finrev
sgs4_EG34._finrev
sgs4_EG36_finrev
sgs4_EG44_finrev
sgs4_EG55_finrev
sgs4_EG59_finrev
sgs4_EG74 finrev
sgs4_Z1395_finrev
sgs4_71420_finrev

10
|

;
MRINENNRVAINNY GINA AN

PRCETTTPKICETTPPT
PRCETTTPKICETTPPT
PRCETTTPKICETTPPT
PRCETTTPKICETTPPT
PRCETTTPKICETTPPT
PRCETTTPKICETTPPT
PRCETTTPKICETTPPT
PRCETTTPKICETTPPT
PRCETTTPKICETTPPT
PRCETTTPKICETTPPT
PRCETTTPKICETTPPT
--CETTTPKICKITTPPT
PRCETTTPKICETTPPT
120

————————— CETTPPT

30 40 50
CCKITEPPRCETEPPRCETEPPRCHETHEPPR- - _i_

APSGIST

GPSGSTCCKTHEPPRCHETEPPRCHETHEPPRCHETEPPRCHETHEP
GPSGSTCCKITEPPRICHTHEPPRCHETHEPPRCHETHEP PRCHETHEP
GPSGSTCCKTHEPPRCHETIEPPRCHETHEPPRCHETHEPPRCHETHEP
GPSGSTCCKITEPPRICHEHTHEPPRCHETHEPPRCHETHEP PRCHETHEP
GPSGSTCCKTHEPPRCHETEPPRCHETHEPPRCHETEPPRCHETHEP
APSGSTCCKTEPPRCHETEPPRCHETHEPPRCHETHEP P-C-T=E

HP

HP

HP

GSTCCKITEPPRCETEPPRCEHTEHPPR------------
GPSGSTCCKITHEPPRCHETHEPPRCHETEPPRCHETEPPRCHETHEP

80 90 W?O 1]0

CRTEPPTCKTEPPTCRTEPPTCKTEPPTCRTEPPTCKTEP
CRITEP P CRTEP P - - - -~~~ ------~---~~-~----~~-
CRITEP P TCRITEPPT - - -~ - - ----------=--=-——-—-
CRITEP P CRTEP P - - - - - -~~~ -------=--=--—-—~
CRITEP P TCRITEPPT - - -~ - -----------=--=-—--—-
CRITEP PTCRTEP P - - - -~ -~~~ ----~-----=—-—-—~
CRITIEIP P TCRITEPPT - - — - - -~ - —— - ———-———————— -
CRTEPPTCKTEPPTCRTEPPTCKTEPPTCRTEPPTCKTEP
CRTEPPTCKTEPPTCRTEPPTCKTEPPTCRTEPPTCKTEP
CRTEPPTCKTEPPTCRTEPPTCKTEPPTCRTEPPTCKTEP
CRTEPPTCKTEPPTCRTEPPTCKTEPPTCRTEPPTCKTEP
CIITEP P TCRITEPPT - - - - - - --------------- CRTHEP
CRITEP P TCRTEPPT - - - - - - - ---------~--———-——-

1I30 140 WISO W?O

CKITEPPTCKTEPPTCRTEPPTCKTEPP TCRTEPATCKTEP

PTCRAEPPTCKTEPPTCKTKPPTCKTEPPTCRTEPPTCKTKPPTCRTEPPTCRTEP
—————————————————————————————— CRTEPPTCKTKP P TCRTEPPTCRTEP
———————————————————————————————————————————— CRTEPPTCRTEP
———————————————————————————————————————————— CRTIEP P TCRTEP
———————————————————————————————————————————— CRTEPPTCRTEP
—————————————————————————————— CRTEPPTCKTKP P TCRTEPPTCRTEP
—————————————————————————————— CRTEPPTCKTKPPTCRTEPPTCRTEP
PTCRTEIPP TCKITEPPTCKTKPPTCKTEPPTCRTEPPTCKTKPPTCRTEPPTCRTEP
PTCRTEPPTCKTEPPTCKTKPPTCKTEPPTCRTEPPTCKTKP P TCRTEPPTCRTEP
PTCRTIEIPP TCKITIEP PTCKTIPPTCKITEPPTCRTIEPPTCKEEKP P TCRTEPPTCRTEP
PTCRTEPPTCKTEPPTCKTKPPTCKTEPPTCRTEPPTCKTKPPTCRTEPPTCRTEP
PTCRTIEIPP TCKITEPPTCKTEPPTCKTEPPTCRTEPPTCKTEPPTCRTEPPTCKTEP

~
o

WISO WI90 200 2

CRTEPPTCKITEPPTCRTHEPPTCRTEPPTCKTIEPPTCRTIHE
CKTKIPPTCKITEPPTCKITEPPTCRTEPPTCKTEPPTCRTHE
CKTKIPPTCKITEIPP TCKITEIPP TCRTEPPTCKTIEPPTCRTIHE
CKTKIPPTCKITEPPTCKITEPPTCRTEPPTCKTEPPTCRTHE
CKTKIPPTCKITEIPP TCKITEIPP TCRTEPPTCKTIEPPTCRTIHE
CKTKIPPTCKITEPPTCKITEPPTCRTEPPTCKTEPPTCRTHE
CKTKIPPTCKITEIPP TCKITEIPP TCRTEPPTCKTIEPPTCRTIHE
CKTKIPPTCKITEPPTCKITEPPTCRTEPPTCKTEPPTCRTHE
CKTKIPPTCKITEIPP TCKITEIPP TCHMTEIP PTCKITEPPTCRTIHE
TCKITKIPP TCKITEIP P TCKITEIPP TCHTEPPTCKTIEPPTCRTHE
PTCKITKIPP TCKITIEIP P TCKITEIP P TCRTIEIPP TCKITEPPTCRTIHE
PTCKITKIPP TCKITEPPTCKTIEPPTCRTEPPTCKTEPPTCRTHE

o

220
CKIAEPPTCRITEP
CKITEPPTCKITHEP
CKITEPPTCKITEP
CKITEPPTCKITHEP
CKITEIPPTCKITEP
CKITEPPTCKITHEP
CKITEIPPTCKITEP
CKITEPPTCKITEP
CKITEPPTCKITEP
CKITEPPTCKITHEP
CKITEPPTCKITEP
CKITEPPTCKITHEP

MU UWUUUUTUTUTO
e b bl

Hddddd4d4444d H4dddd4444d4=4

OO0 MNMOMANE TWUUUUUUUUUUUUTDU-
HAd4dHdd44H4dH4-4-H- ©®OUUOUTUUDUUUUUUTUTO

PTCKITEPPTCKTEPPTCRTEPPTCKTIEPPTCKTIEPPTCKTHE CRITEPPTCHETTP
--CRTEPBETCKTEPPTCKTEPPTCRTEPPTCKTEPPTCRTHE CKTHEPPTCKTEP
230 240 250 260 280
PTCKITIEP P SIEIKIH C TKIREBKIRIHRI TKIRI TIKIRI S KI S TKIKEV/H H H NIRI P PIEIS GCGCGISKINE
PTCKTIEP P CIEEIHC TKIREBKIRHRI TIKIRI TKIRI S KI S TKIKEIWIH H HNIRIP PIEISGCGCG/SKINE
PTCKITIEP P CIEEIH C TKIREBKIRIHRI TKIRI TKKIRI S KI S TKIKEV/H H H NIRI P PIEIS GCGCGISKINE
PTCKTIEP P CIEEIH C TKIREBKIRHRI TIKIRI TKIRI S KI S T KIKEIWIH H H NIRIP PIEISGCGCG/SKINE
PTCKITIEP P CIEEIH C TKIREBKIRIHRI TKIRI TIKIRI S KI S TKIKEV/H H H NIRI P PIEIS GCGCGISKINE
PTCKTIEP P CIEEIH C TKIREBKIRHRI TIKIRI TKIRI S KI S T KIKEIWIH H H NIRIP PIEISGCGCG/SKINE
PTCKITIEP P CIEEIH C TKIREBKIRIHRI TKIRI TIKIRI S KI S TKIKEV/H H H NIRI P PIEIS GCGCGISKINE
PTCKTIEP P CIEEIH C TKIREBKIRHRI TIKIRI TKIRI S KI S T KIKEIWIH H H NIRIP PIEISGCGCG/SKINE
PTCKITIEP P CIEEIH C TKIREBKIRIHRI TKIRI TIKIRI S KI S TKIKEV/H H H NIRI P PIEIS GCGCGISKINE
PTCKTIEP P CIEEIH C TKIREBKIRHRI TIKIRI TKIRI S KI S T KIKEIWIH H H NIRIP PIEISGCGCG/SKINE
PTCKITIEP P CIEEIH C TKIREBKIRIHRI TKIRI TIKIRI S KI S TKIKEV/H H H NIRI P PIEIS GCGCGISKINE
PTCKITIEP P CIEKIHC TKIREBKIRHRI TIKIRI TKIRI S KI S T KIKEllWIH H H NIRIP PIEISGCGCG/SKINE
PTCKITIEP P CIEIKIH C TKIREBKIRIHRI TKIRI TIKIRI S KI S TKIKEEV/H H H NIRI P PIEIS GCGCGISKINE
PTCKTIEP P CIEKIHC TKREIKRHRITKIR TKINS K S TKIKEIWHHHNRP PEISGCGCGISKINE
290 300 310 320 327
SGGGG/SGCHNNKIDINET PRICPBISKISKISQA'S CRIP APKICKISBIPKIPKIA ASKIA
SGGGGSGCHENKIDINET PKIC PRISKIPKIPQASRIKIP S PRICKISBIPKIPIKIA ASIKIT
SGGGG/SGCHNNKIDINET PRICPBISKIPRIPQASRIKIP S PRICKISBIPRIPKIA ASKIT
SGGGGSGCHENKIDINET PKIC PRISKIPKIPQASRIKIP S PRICKISBIPKIPIKIA ASIKIT
SGGGG/SGCHNNKIDINET PRICPBISKIPRIPQASRIKIP S PRICKISBIPKIPKIA ASKIT
SGGGGSGCHENKIDINET PKIC PRISKIPKIPQASRIKIP S PRICKISBIPKIPIKIA ASIKIT
SGGGG/SGCHNNKIDINET PRICPBISKIPRIPQASRIKIP S PRICKISBIPRIPKIA ASKIT
SGGGGSGCHENKIDINET PKIC PRISKIPKIPQASRIKIP S PRICKISBIPKIPIKIA ASIKIT
SGGGG/SGCHNNKIDINET PRICPBISKIPRIPQASRIKIP S PRICKISBIPKIPKIAASKIT
SGGGGISIGCHNNKIDINET PKIC PIISKIPKIP QA'SIRIKI
SGGGGSGCHNNKIDINMNT PRICPIDISKIPKIPQA SRIKIP S P
SGGGGSGCHNNKIDINET PKICPIRISKIPKISQA'S CIKIP SPKICKISIBIP KIPIKIA AEGKIA
SGGGG/SGCHNNKIDINET PRICPBISKIPRISQA'S CRIP APKICKISBIPKIPKIA ASKIT
SGGGGSGCHNNKIDINET PKICPRISKIPKISQASRIKIP SPRICKISIBIPKIPIKIA
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Feuille1-lam0.003 ) ) _
Sgs1 Sgs3-7-8 family Sgs1-3-7-8 family Sgs4 Sgs5-5bis family

. melanogaster 4
. simulans

. sechellia

. mauritiana

. santomea

. yakuba

. erecta

. eugracilis

. takahashi

. suzukii

. biarmipes

. elegans

. rhopaloa

. ficusphila

. kikkawai

. ananassae

. bipectinata

. pseudoobscura
. willistoni

. virilis 0 2 2 0 1
Lambda value 0,0036503 0,003650259 0,003650259 0,0036503 0,003650259
P-value 0,2925 0,013 0,005 0,5795 0,107
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Table S2 : List of primers used for this study. Different combinations were used to amplify

glue genes. All primers were chosen outside the repeated regions. D. sechellia, D. santomea,

D. virilis and D. biarmipes were resequenced because of uncertainties or putative errors in the

online sequences. D. melanogaster and D. mauritiana were resequenced for studying RNV in

Sgs3 and Sgs4, or confirming the presence of premature stop codons in Sgs4 and Sgs5 of D.

melanogaster.

Sgsl

species Forward primers Reverse primers

D. melanogaster ATGAAAGTCGCCCTTATCTT TGTCAGTGTCACAGGGTTGC

D. sechellia TCGTCCTTGTCCTTGCCATC TTACGTTCGTGTGCACAAGCA

Sgs3

species Forward primers Reverse primers

D. melanogaster TCCGCTAATGTTGCCAACTG CATCCATTGCATGGCTCTCC
TAATGTTGCCAACTGTTGC ATTGACGGATCTTGCGCTC
CATGAAGCTGACCATTGCTA | GACGCATTGACGGATCTTGC

D. sechellia GCTGACCATTGCTACCATTG CTTAGCGCATCCTGTGCAAG

D. santomea GAAGCTGACCATTGCCATCGC | TAAGATCCGTGCACAGTCCC
GTGCACAGTCCCTGCCTCTT

D. mauritiana ATCCTGCTTATTGGCTTCGC AAGCCGTTGAGATCCTGGCA

D. virilis TGCTCGGCTGAATGCGAGTG | CAAGAGCTCCTTGCAGAGCG

GGTCCTTGTGGTGGACACGC

D. biarmipes AGCCCATGTGAAGTGGAGTC | GGGCTCTCCGCAGACGCATTG
GGATGCACCACCGGGACTGA | CATTGCCGGATCTTGCGTTC
ACCGGGACTGAATGTGGTTG | ACAAACGCACTGGCGGATTC
TGGAGTCTCCACCCTGTGA TCCAGACCTCGGACTGTGTITG

Sgs4

species Forward primers Reverse primers

D. melanogaster CACTTGCCCCGTCAGGTTCTAC | TACAGCATGTAGAACCTGAC
TGTCTATGTCTAACCATCGC GCGGTTTCTTGGTGGTGTTC

TGTCGCTTGATGCGTTTCGT

D. sechellia GGTCTGGCTGCACTTTCGCC TACAGCATGTAGAACCTGAC

D. santomea TTATTGGTCGGGTTGGCTG GGTGGTGGCACATGGTTTCG
TCGGGTTGGCTGCACTTAC CACATGGTTTCGGCTGCGA

D. mauritiana CTGCACTTTCGCCGTCATGT CTGGGTCTTCCGTGGTTTC

Sgs5

species

Forward primers

Reverse primers

D. melanogaster

CATGGACAAGCCGTCCAGGA

GTAACGTGATCCAACTGAATCC




Table S3: Assembly/Annotation error estimation and gene gain/loss rates in a single A model

in the 25 Drosophlia species included in this study compared to previous studies using fewer

species.
4 (No Error Model) & (Estimated error) 4 (Error Model = &)
25 Drosophila species in 0.00365 0.04434 0.00340
this study
12 Drosophila species 0.00121 0.04102 0.00059
(Han et al. 2013)
12 Drosophila species 0.00121 NA NA

(Hahn et al. 2007)




Table S4: Summary of gene gain and loss events inferred after correcting for annotation and
assembly error across all 25 Drosophila species. The number of rapidly evolving families is

shown in parentheses for each type of change.

Species Expansions Contractions No Avg.
Change Expansion
Families Genes  genes/ Families Genes genes/
gained  expansion lost contraction
pseudoobscura 307 (55) 390 1.27 325 (79) 356 1.1 8747 0.003625
miranda 161 (14) 189 1.17 377 (27) 428 1.14 8841 -0.025482
bipectinata 425 (43) 579 1.36 167 (12) 206 1.23 8787 0.039770
eugracilis 461 (34) 649 1.41 271 (6) 311 1.15 8647 0.036038
busckii 844 (23) 1288 1.53 712 (5) 801 1.13 7823 0.051925
takahashii 477 (60) 874 1.83 139 (4) 148 1.06 8763 0.077407
erecta 102 (20) 132 1.29 198 (25) 286 1.44 9079 -0.016420
sechellia 1184 (233) 2020 1.71 443 (83) 480 1.08 7752 0.164197
persimilis 1243 (254) 1979 1.59 458 (66) 493 1.08 7678 0.158439
kikkawai 558 (30) 811 1.45 362 (4) 410 1.13 8459 0.042755
arizonae 154 (31) 163 1.06 531 (106) 578 1.09 8694 -0.044248
virilis 329 (21) 541 1.64 288 (1) 303 1.05 8762 0.025376
elegans 347 (24) 464 1.34 259 (24) 357 1.38 8773 0.011408
suzukii 1472 (105) 2108 1.43 219 (8) 238 1.09 7688 0.199382
simulans 151 (35) 192 1.27 168 (66) 260 1.55 9060 -0.007250
vakuba 673 (84) 891 1.32 120 (6) 145 1.21 8586 0.079539
melanogaster 60 (13) 88 1.47 166 (13) 196 1.18 9153 -0.011515
mojavensis 320 (101) 470 1.47 166 (47) 179 1.08 8893 0.031027
grimshawi 843 (25) 1218 1.44 633 (2) 683 1.08 7903 0.057042
willistoni 603 (13) 895 1.48 649 (1) 713 1.1 8127 0.019405
navojoa 202 (25) 227 1.12 1934 (74) 2200 1.14 7243 -0.210364
rhopaloa 1127 (96) 1753 1.56 153 (2) 159 1.04 8099 0.169954
biarmipes 150 (9) 184 1.23 230 (21) 288 1.25 8999 -0.011089
ananassae 270 (28) 464 1.72 237 (13) 278 1.17 8872 0.019832
ficusphila 514 (29) 685 1.33 341 (7) 393 1.15 8524 0.031133




